The objective of this study was to compare the ability to visualize an echogenic intracardiac focus (EIF) of the left ventricle in four different cardiac projections. One hundred seventeen fetuses at 15 to 24 weeks' gestation with a known EIF were rescanned in at least one longitudinal cardiac plane (apical or basilar) and one lateral plane (left or right lateral). An EIF was recorded as present if an intensely bright focus was visualized within the left ventricle. An EIF was identified in 100% (111/111) of apical views, 49.2% (29/59) of left lateral views, 46.8% (29/62) of right lateral views, and 100% (12/12) of basilar views. An EIF was seen in 100% of longitudinal views compared with 48.7% of lateral views (P < .001). It was concluded that an EIF is more consistently seen from the apical and basilar views than from the right or left lateral views of the fetal heart. A longitudinal view of the heart is required to truly rule out an EIF.
Key words: echogenic intracardiac focus, heart orientation, sonography, fetal echocardiography, prenatal diagnosis An echogenic intracardiac focus (EIF) of the left ventricle is a relatively common sonographic variant. It has been identified in 0.5% to 20% of second-trimester fetuses, depending on the study population. 1 It is thought to represent mineralization of the papillary muscle 2 but is not associated with structural or functional cardiac abnormalities. The significance of an EIF as a marker for Down syndrome is debatable and is dependent on the a priori risk of the study population. Although some prior studies found no association between EIF and Down syndrome, 3-5 others showed positive likelihood ratios of 1.1 to 5.8 when an EIF was identified as an isolated finding. 1, [6] [7] [8] Despite the controversial significance of the EIF, the presence or absence of an EIF has often been incorporated as part of a panel of sonographic markers for aneuploidy. 9, 10 Previous studies have attempted to characterize demographic or technical factors that predispose to finding an EIF. [11] [12] [13] [14] In a previous retrospective chart and sonographic film review from our institution evaluating the relationship of EIF detection and maternal weight, we observed that an EIF was more likely to be identified when the four-chamber heart view was visualized in an apical orientation. 13 This observation has been made by other investigators as well. 12, 14 The purpose of our study was to confirm our previous findings during real-time obstetrical sonography, comparing the frequency of visualization of the EIF in four different cardiac orientations in those fetuses found to have an EIF on anatomic survey.
Material and Methods
From November 2000 to June 2003, all fetuses between 15 and 24 weeks with an EIF in the left ventricle were identified by an obstetrical sonographer while under the supervision of the senior author at one of three New Jersey locations: Cooper University Hospital in Camden, Robert Wood Johnson University Hospital at Hamilton, and Virtua-Memorial Hospital in Mount Holly. The first two sites served both an unselected obstetrical population as well as high-risk women referred for targeted sonography, whereas the third site dealt exclusively with high-risk gravidas. An EIF was identified by the sonographer based on the presence of an echogenic focus within the left ventricle that was as bright as surrounding bone. In each case, a single maternal-fetal medicine physician repeated the cardiac evaluation and confirmed the presence of an EIF. A four-chamber view of the fetal heart was imaged in at least one longitudinal plane, defined as the interventricular septum parallel to the sonographic beam (apical or basilar) and at least one lateral plane, defined as the interventricular septum perpendicular to the sonographic beam (left or right lateral). For each of the four cardiac orientations, an EIF was recorded as present if a focus as bright as surrounding bone was visualized within the left ventricle, absent if not seen, or heart view not able to be imaged. We hypothesized that an EIF would more likely be seen in the longitudinal than in the lateral projection.
Sonographic equipment that was used at our three study sites included the Acuson 128 XP and Sequoia systems (Mountain View, CA), as well as GE Logic 400 and GE RT 3200 Advantage II (General Electric Medical Systems, Milwaukee, WI), with transducer frequencies ranging from 3.5 to 5.0 MHz.
The Institutional Review Committee from all three study sites reviewed and approved the research protocol. Statistical tests included the McNemar and chi-square tests for proportions, performed on SPSS version 10 (SPSS, Chicago) or EpiStat (Epistat Services, Richardson, TX). Statistical significance was defined as P < .05.
Results
During the study period, there were 1981 lowand high-risk gravidas who had obstetrical sonographic examinations for anatomic survey, which were performed under the supervision of the senior author. Among these women, there were 117 gravidas with a fetal EIF identified, for a prevalence of 5.9%. The prevalence for the three study locations was 5.1% at Cooper University Hospital, 3.9% at Robert Wood Johnson University Hospital at Hamilton, and 7.8% at Virtua-Memorial Hospital (P = .03 by chi-square test). The demographics of the cases are shown in Table 1 . The mean gestational age at EIF detection was 19.6 ± 1.9 weeks. Although the EIF was usually seen in isolation, 12 (10.3%) fetuses had additional sonographic findings, including choroid plexus cysts, two-vessel cord, axillary lymphangioma, intraabdominal cyst, severe growth restriction, pyelectasis, bilateral cleft lip, and a Dandy-Walker complex. Although postnatal karyotype information was not sought, as it was not the focus of this study, we postnatally identified one infant with Down syndrome. This child was born to a 40-year-old gravida and had been observed to have both an EIF and a Dandy-Walker complex. Amniocentesis had been offered but was declined.
Among the 117 fetuses with an EIF identified by the sonographer, 109 had the four-chamber heart views scanned in two projections, whereas six were scanned in three different projections, and two could be scanned in all four cardiac orientations. An apical four-chamber view was obtained in 111 cases, a basilar view in 12, a left lateral view in 59, and a right lateral view in 62. In all 111 fetuses in which an apical view of the heart was obtained, an EIF was visualized in all cases (100% detection). Similarly, an EIF was seen in all 12 basilar views that were obtained (100% detection). In contrast, an EIF was seen in only 29 of 59 (49.2%) left lateral heart views and 29 of 62 (46.8%) right lateral views ( Fig. 1) . Detection rates for each cardiac orientation did not differ by study location. Overall, there were no significant differences in detection rates between the apical and basilar orientations or between the left and right lateral views. However, an EIF was seen in 100% of longitudinal views (apical or basilar) compared to 48.7% of lateral views (left or right lateral), P < .001 by McNemar test.
Discussion
The EIF is one of the more common variants seen during obstetrical sonography. The controversy over the significance of finding an EIF in an otherwise low-risk gravida has sparked a lively debate in the literature over whether the patient should be notified of this sonographic finding. [15] [16] [17] [18] Previous studies have shown that an EIF was more likely to be identified in thinner women, 13 as well as in gravidas of Asian ethnicity. 11 Our current observational cross-sectional study confirmed our previous sonographic film review, in which apical four-chamber cardiac views were obtained more frequently in those fetuses with an EIF compared with non-EIF controls, and fewer right lateral views were identified in the EIF group than in the control group. We speculate that the lower detection in the lateral views is due to obscuring of the EIF by the closely adjacent left ventricular wall either just above or below the EIF in those planes. In contrast, in the apical or basilar view, there are no immediately adjacent structures either anterior or posterior to the EIF, allowing it to stand out more clearly.
Our findings are consistent with other publications that evaluated heart orientation on the visual- Winn et al 19 warned about the potential of a false-positive diagnosis of EIF due to specular reflections from intracardiac structures, including the moderator band, the endocardial cushion, and even the papillary muscle itself. They suggested that a true EIF should be seen in more than one cardiac view, as a specular reflection would be lost once the sonographic beam was no longer perpendicular to the reflecting interface. Unfortunately, there was no histologic-pathologic correlation with "true" and "false" EIFs, and the final determination rested with the opinion of the senior author. Therefore, it is impossible to determine whether an apical-only EIF represents a false-positive specular reflection, as suggested by Winn et al, or a true-positive finding that was less likely to be seen in the lateral views, as suggested by Ranzini et al 12 and our investigation. Currently, the standard for EIF detection does not specifically require that it be seen in multiple cardiac projections, and our study was consistent with that practice.
Although our investigation is unique in its attempt to determine the EIF visualization rate in all four cardiac orientations, its major limitation is that only a single investigator rated the presence or absence of the EIF after it was initially identified by the sonographer. Therefore, results may not be generalizable to all practitioners. In fact, our visualization rate of 48.7% in the left or right lateral views was higher than the report of Ranzini et al. 12 This might reflect an overestimation, as the sole investigator may have searched more extensively for an EIF in the lateral views than others may have in a nonresearch setting. Our observation of a statistically higher prevalence of an EIF at one of our study sites likely reflects the exclusively high-risk population referred at that site, compared with the combination low-risk and high-risk gravidas seen at the other two locations.
In summary, our study confirmed the previous findings that an EIF was more easily identified in the apical and basilar views than in the left or right lateral views. Neither lateral view proved to be superior to the other. Although the value of an EIF as a marker for Down syndrome is debatable, those who routinely incorporate aneuploidy markers in their obstetrical sonograms should visualize the heart in a longitudinal orientation before ruling out the presence of an EIF.
